T he gradual, but inevitable diminishing quality of collagen and elastic fibers plus sun damage, gravitational forces, and repeated expressions mark our faces with creases and wrinkles. The cosmetic surgeon applies his or her craft to correct these changes. However, after observing the aging face with an eye to improving it, it is obvious that not all wrinkles and creases are secondary to gravity, sun damage, or movement.
As my own face started undergoing the usual aging changes, I noticed the oblique creases on my forehead, which developed during sleep, persisted longer into each day. Once sensitized to noticing these, I began to notice the same marks on others. Now I can detect the sleep wrinkles on any face, whether there are a few or multitudes of other wrinkles. It takes only a few seconds of observation to identify the etiology of all facial wrinkles. I can surprise and thus gain the lasting respect of a new patient by announcing within 15 sec of being in their presence that they generally sleep on one side or the other.
Location
Sleep creases are most commonly found in men on the lateral forehead. They track at an oblique angle from the lateral onethird of the eyebrow toward the hairline and present as one, two, or three nearly parallel creases ( Figure 1 ). In very lax skin, they are folds, but usually are just creases. These are distinctly separate from the mid-glabellar vertical creases, which are secondary to corrugator muscle movement. The vertical glabellar creases are usually shorter and at a 90 0 angle to the horizontal plane of the face. There is an occasional individual who has radiating glabellar creases that can extend significantly onto the mid-forehead ( Figure 2 ). One needs only to ask the patient to frown or squint and the movement of the corrugator muscle will highlight those creases secondary to that muscle movement ( Figure 3 ). Facial expressions that bring the corrugator and frontalis muscle into play do not affect the sleep creases and thus help to confirm the diagnosis. Women also develop sleep creases, but usually only those women who have thick skin, which is more like the average male skin. For females, creases are more commonly found at the lateral canthal area running oblique to the crow's-feet. Again, these are sometimes solitary and sometimes multiple. They cross and are distinguishable from the multiple crow'sfeet or sun-damaged crepey skin or squint lines in that area.
Sleep creases are also found on the central cheek. On males, they are generally lateral or mid-cheek, and on females, midcheek or medial cheek. They may be quite faint on the cheek, but are perfectly straight and run nearly perpendicular as opposed to the curved primary and secondary smile lines.
The proof that these lines are caused by the position of the head on the pillow or mattress is easily confirmed by observing in a hand-held mirror the position against the pillow. I noticed this on myself first ( Figure 4 ). Further "study" corroborated my findings by asking a few patients with sleep creases to lie on the examining table in their favorite sleeping position ( Figure  5 ). Once I was satisfied that these findings were "scientifically" valid, I needed only to place the open palm of my hand or my fingers on the side of the patient's face and push the skin medially ( Figure 6 ). This movement re-creates the sleeping pressure, and the sleep creases come into relief.
Etiology
All of us at one time or another have awakened with creases on our faces secondary to the position on the pillow or mattress. This starts early as we press our heads against the bars of the crib and can be observed around the breakfast table on family members of all ages. The difference is that teenagers have lost their creases by breakfast time, the middle-agers generally by suppertime, and the grandparents retain the creases permanently. The "fallout" speed of the creases is related to the quality of the elastic and collagen fiber construction, which gradually becomes more and more flawed as part of the aging process.' For some of us as early as age 40, the collagen and elastic fibers are vacuolated and frayed, but by age 70 all of us have these features.
Value
It is helpful to recognize these creases because their presence affects the total outcome of our work on treating the aging face. We can also advise patients about prevention. Usually sleep creases are not well corrected by filling agents such as silicone, Zyderm collagen, or fibril. Our sleep patterns are such that during the first hours of sleep we remain in one position for as long as 30-40 min. If our faces are creased by pushing them into the pillow or mattress for many minutes, filling agents will not resist or keep the folds from forming. Contrast this to a smile which is usually a flash or quick movement of the face followed by partial or total relaxation. A dermal or subdermal filling agent can help prevent a crease from forming after a flash smile, but could not for a 30-to 40-min folding. As the night progresses and we enter the twilight sleep of morning, our positions are moved more frequently. It is during the twilight hours that we can begin to alter the position that we sleep in.
It is wise to point out the sleep creases to the patients. It not only enhances their opinion of your critical evaluation of their problems, but it also demonstrates why not all of their creases and wrinkles will be corrected either temporarily or permanently by your surgeries. They can understand that if they continue to sleep in certain positions, just as if they continue to smile or squint, certain of the aging changes will return quickly after the surgery.
Clinical peel and dermabrasion, if carried deeply enough to affect the permanent construction of the skin, may ameliorate Figure 6 . Pushing the side of the face with the hand brings the sleep creases into relief these wrinkles. These techniques replace sun-damaged skin with or create de novo in non-sun-damaged skin an area of mid-dermal fibrosis. This permanent alteration of the skin can be seen clinically in bright white light by stretching the peeled or dermabraded skin and comparing it to the nontreated area. It can also be seen histologically as a mid-dermal band which shows elastic staining, irregular fibers and increased amounts of glucose aminoglycans, indicating new collagen formation. 2,3
The success of chemical peel or dermabrasion for sleep lines depends on much the same factors as for treating movementrelated wrinkles. The deeper the crease and the thicker the skin, the less likely the procedure will cause a permanent correction.
Treatment and Prevention All that I have said above has already been "discovered" by hundreds of wise people examining their own faces as they gradually change with aging. However, I believe this is the first time a physician has tried to specifically define those features secondary to sleeping positions. There are many stories about Hollywood stars who sleep only on their backs to prevent wrinkles. These are the same stars who would not smile except on camera and who would also speak through gritted teeth in order not to activate the facial muscles of expression.
Silly as they are (and I'm not recommending them), such antics work. One need only stop facial movement for a few days, and those creases secondary to movement will begin to fade. The evidence is obvious when we see those unfortunate individuals who have facial nerve paralysis. Stroke or accident victims have much smoother skin on the affected side. These changes come on remarkably quickly. Even a Bell's palsy which has been present for only 3 or 4 days will cause the affected side movement wrinkles to be far less noticeable than the contralateral side.
The same is true for the pressure creases secondary to sleeping position. After a few nights without the head pushed into the pillow or mattress, the sleep creases will be less noticeable. Changing how we sleep is possible, but very difficult, and the patient needs to be extremely well motivated.
If a patient has a face full of wrinkles, creases, and sags, the sleep creases are not worth correcting unless one is undertaking a complete facial rejuvenation. However, if the sleep creases are the first or only signs of aging, it may be well worth the patient's effort to correct them.
Sleep creases are straight and run in an oblique direction. They are not pleasant or friendly. They make the patient look angry or sharp as opposed to wizened, happy, or comfortable. Thus, prevention or treatment can be helpful for his or her appearance.
I suggest to my patients that they take a hand mirror to bed and seek a favorite sleeping position. They will observe how the creases on their faces are formed. They can adjust the sleeping position of their heads on the pillow or mattress in such a way that the weight is supported more posteriorly over the zygoma in the preauricular area or the parietal scalp or the angle of the jaw. This is opposed to supporting their heads on the lateral forehead or the temple or the lateral canthal area or the malar prominence. It is these latter positions that cause the sleep creases.
If the patient is comfortable sleeping in the fetal position, I do not recommend trying to sleep on the back. It may be advantageous from an orthopedic standpoint to sleep in a curved, fetal position, and it is extremely difficult to try to change to sleeping on the back. However, with the proper use of pillows or with just turning one's head a few degrees, one can still sleep on the side but not create pillow tracks.
I advise patients that they should memorize the sleeping position that does not crease their face. Then when they first The American Journal of Cosmetic Surgery Vol. 4, No.4, 1987 wake up in the morning, they should come to that position as well as when they start out their night's sleep. Gradually they will become conscious of the correct position earlier and earlier into the twilight hours, leaving only those first few hours of deep sleep when they are unable to alter their favorite position. Eventually the new position will become the favorite position, and the sleep creases will have faded. It takes 3-6 months to accomplish this.
Since my discussion of sleep creases has been picked up by the media, I have received several offers from pillow manufacturers wanting endorsements of their various products, which they claim position the head such that sleep creases will not develop. I have tried a few of these and not found them successful. One manufacturer of an electronic device which was developed to awaken patients with sleep apnea, snoring, or other sleeping difficulties contacted me about developing an electronic device that would be preset to awaken patients when they moved their heads into an offending position. This solution is befitting our electronic age, but I am attempting to keep some balance and perspective about this relatively minimal problem, and I am not yet ready to electronically program sleep habits.
Finally, one must factor in the needs and desires of one's mate. Does the mate prefer his or her sleeping partner in a certain position and love the partner in spite of his or her creases, or will the mate tolerate the intrusion of extra pillows to keep the head carefully positioned in a crease-free location?
Conclusion
It has been fun for me to be able to recognize the etiology of the creases and wrinkles on the face, and understanding sleep creases has helped me advise and treat some patients. Sleep creases are not a big problem, however, nor are there many people who will go to the trouble of altering their sleeping position. However, it has been helpful in my assessment of the patients, in providing service to them, and in prognosticating what we can do to help their appearance.
